
DUCTLESS GLANDS AND THE NEKVOUS SYSTEM.

The Pituitary Body and its Disorders. By HABVEY CUSHING, M.D.
Philadelphia: J. P. Lippincott Co., 1912.

The Internal Secretory Organs. By Professor ARTUR BIEDL, of Vienna.
English Translation by LINDA FORSTER, and Preface by LEONARD

WILLIAMS, M.D. London: John Bale, Sons and Danielsson, 1912.

Inn'ere Sekretion, Hire physiologischen Grundlagen und Hire Bedeutung
filr die Pathologic. Von Professor ARTUR BIEDL. Zweite
neubearbeitete Auflage mit 131 Textfiguren und 20 rnehrfarbigen
Abbildungen auf 8 Tafeln. Berlin und Wien : Urban und Schwar-
zenberg, 1913.

' DUCTLESS glands are in the present day theory of medicine as vaccines
in its practice. There is little honest knowledge of either, yet all
features of health and disease may be lightly ascribed to the one, and
every ailment finds its golden hope of cure by injections of the other.

The books discussed in these pages will do much to dislodge con-
fusion and ignorance, for they give a fair statement of what is known
of the ductless glands, and they are written by men who rank among
the chief authorities living on the subjects with which they deal.
Cushing has modelled his treatise in the form adopted by Pierre Marie,
Addison, and the great writers of the past, a separate account of each of
a series of clinical cases being supplemented by the author's personal
interpretation of the phenomena, so far as that can be based upon
physiological experiment and pathological analysis. It is a clear record
of fact, and while the evidence is marshalled to lead to definite con-
clusions, yet it is so displayed that criticism can at once disentangle the
proved from the supposed and stop short, if it cares, of agreement with
the final judgment. Original work has the advantage of this directness
and simplicity, for it gives the outlook of a single mind.

Biedl attempts a more spacious task. Writing from the physiological
point of view and not as Cushing, alert for every point that may tell in
the diagnosis and treatment of clinical disease, he assembles all the
observations that have ever been made on the ductless glands, in
comparative anatomy, in chemistry, pathology, and especially in the
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laboratories of experimental physiology. The host of papers so called
up is nearly 4,000 strong, and its catalogue alone occupies more than
100 pages, a quarter of the entire book. But each in the multitude
speaks as loudly as his fellow, and it is hard to pick out the main theme
amid the babel of voices. In his desire to be disinterested and fair, Biedl
has gone almost too far and produced rather an index catalogue than
what one would have desired, a reasoned exposition of the views of the
Viennese school, whose workers, with Biedl at their head, have explored
every part of this wide field of labour. Worst of all is the extreme
deference in the body of the book to that tedious custom which in
physiology couples ever)" observation with some man's name, as though
it were a personal opinion that is quoted rather than a scientific
demonstration of a fact. The result is as baffling as the walls of a
railway station are to the traveller who, seeking to know where he is,
hunts in vain for the name of the town amid the patchwork of advertise-
ments. Time must establish a saner practice in this respect and teach
the wisdom of what was written by Sir Thomas Brown in preface to
Pseudodoxia Epidemica, " For Knowledge is made by Oblivion, and to
purchase a clear and warrantable body of Truth, we must forget and
part with much we know."

The English translation is somewhat unlucky in the time of its
publication. Appearing at the close of 1912, though made from the
first edition of the German text in 1910, it barely antedates Biedl's
second edition. The latter is a great improvement on the first, printed
in much pleasanter form, enlarged to two volumes and nearly twice its
original size, and freely illustrated with reproductions from the chief
papers in pathology, comparative anatomy, and physiology, so that the
reader loses much by being confined to the English of the first transla-
tion. But the translator, Linda Forster, has done the work well.
Slight mistakes catch the eye here and there. " Darmanhangsdriise "
(p. 13) are not the glands of the appendix, and despite the statement
of p. 16 iodothyrin does not occur in the adrenals. " Autonomic " was
the word employed by Langley to designate Gaskell's visceral nerves,
and the translator brings this back again from the German into English
with the needless change to " autonomous." Acquaintance with
physiology would have saved this slip, which, like several others, shows
ignorance of English terminology rather than difficulty with the
German text.

A brief abstract of the main teaching of these two books may be of
interest to readers of BRAIN, for the pathology of the ductless glands
touches neurology closely at many points.

BRAIN.—VOL. XXXV. 22
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THE PITUITAEY GLAND.

Boughly, each decade has marked a great stride forward in the
knowledge of this gland; 1889 brought the association of acromegaly
with disease of the gland by Pierre Marie and Marinesco, the French
clinician believing the main fault to be the loss of the secreting
gland substance. In 1900 came the clinical recognition by Babinski
and Frohlich of the fatty eunuchoid condition, " dystrophia adiposo-
genitalis," that may be related to an undoubted atrophy or destruction
of the gland. In 1910 Cushing gave the Harvey Lecture which has
been expanded into this present book.

Physiological experiments have in the meantime established the
fact that from the posterior "nervous" part of the pituitary gland can
be extracted an active principle which stimulates all plain muscle to
contraction [10], the arteries of the lung as well as those of the
systemic vessels (Dale [3]), and which exci-tes some gland cells to
prompt secretion, notably those of the kidney and mammary gland ;
but these observations at present have little value in the discussion of
the clinical problem and their meaning is altogether obscure.

For the adrenal gland a law has been clearly proved that stimulation,
whether it be of gland-cell or of muscle, by the active principle,
adrenalin, can occur only in tissues innervated by sympathetic nerves,
and that the reaction caused in them is almost the same as that to the
nervous impulse. No such rule relating the action of pituitary extract
applies to any part of the nervous system. At present, therefore, no
guess can be hazarded as to why this substance is produced in the gland
and excreted into the body; indeed, its stimulating property may be
quite accidental to the gland extract, and in no way concerned with
the true function of the cells.

The pituitary is an extremely complex mass of tissue. In front is
the real glandular mass, the pars anterior, most richly vascularized, and
containing at least two different types of cell, the one staining blue with
haematoxylin and eosin and the other a distinctive red. It is not known
whether the red eosinophile cell is morphologically and physiologically
distinct from the blue (chromophobe), or whether it simply derives its
colour from a special phase of secretory activity. Behind lies the pars
nervosa, tissue of an indeterminate character, like neuroglia but with
very few nucleated cells. The anterior crescentic mass envelopes the
pars nervosa, and between the two is a cleft lined on either side by a
deep glandular layer, the pars intermedia, which differs from the pars
anterior in that its cells are not packed compactly one against the other
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but resemble in their arrangement those of the thyroid gland, alveolar
spaces being formed by distension with a colloid material.

The active principle, obtained by grinding with sand and boiling with
saline solution, is yielded by the pars nervosa only. Eosinophile colloid
material seems to be secreted in abundance from the true glandular
cells, those of the pars anterior as well as those of the pars intermedia.
Herring believes that the secretion passes, probably undergoing some
change in the meantime, through the pars ner.vosa and thence by
lymphatic clefts into the third cerebral ventricle and the system of the
cerebrospinal fluid circulation [7]. This has not been fully proved to
take place, whereas eosinophile colloid material can always be readily
demonstrated in the rich capillary network of the glandular anterior
part. Perhaps the colloid material is passed directly-into the blood-
stream ; if such were the case the colloid would have nothing to do
with the pars nervosa nor with the active principle obtained from the
latter, of which alone the properties have been studied, and there
would be no knowledge at all of. the functions of the pars glandularis.

Cushing has recently endeavoured to show that the secretion from
the pituitary is controlled by the cervical sympathetic nerve, but the
experiments that he brings forward are of a very doubtful nature [2].

The clinical phenomena produced by disease of the gland are two-
fold, those caused by direct pressure of its growth on neighbouring
structures, such as the optic nerve, and those which are exhibited by
the body generally as the result of too abundant or too scanty pituitary
secretion. Symptoms of the second group, so far as is known, appear
only in the slow changes of the form and growth of the body, whereby
the normal type of manhood is perverted to the acromegalic giant or to
a lethargic, eunuchoid creature overgrown with fat. This in itself is
amazing enough, that a chemical secretion can slowly act with some
mysterious power upon the texture of our bodies and alter its entire
pattern.

But the pituitary has an abundant blood-supply, and its glandular
cells pour out daily a considerable quantity of eosinophile material.
Still greater must be the excretion of the thyroid from its larger bulk ;
while it has been proved by direct experiment that adrenalin is dis-
charged into the blood from the medullary cells of the adrenal with
almost every emotional and vasomotor reflex. Hence there may be
other and speedier actions than those concerned in bodily growth.
Other metabolic affairs are controlled by the secretions of the ductless
glands; and from the pathological observations of the slow changes
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wrought by glandular disease arises a fresh conception of physiological
activity, that growth, metabolism, muscular tone, indeed much of the
steady regulation of the life that burns within and gives us being, results
from the daily interplay of these glandular secretions which each and
all in their part restrain or accelerate the activities of the various tissues,
and so maintain the normal type. This aspect of the question will be
referred to again later in considering the meaning of pluriglandular
insufficiency.

Cushing regards acromegaly as the index of excessive secretion by
the pituitary; diminished secretion has its special clinical features of
obesity with eunuchoid changes, and may be caused by adenomata or
tumours destroying the pituitary directly. The same result may be
caused indirectly as the result of pressure by cerebral growths. Acror
megaly is then comparable with exophthalmic goitre, and the second
condition with myxcedema.

In these glandular diseases affixes are needed with the noun to
denote the state of plus or minus secretory activity. General use
accepts hyper- and hypo-, although they are found to be difficult to
distinguish from one another in speech, and in the case of the pituitary
lead to a slight confusion with the hypophysis itself. There is need of
a pair of words that shall be in sharper contrast one with another, and
it therefore seems better to take the prepositions super and sub, which
give the desired contrast.

Acromegaly is assumed by Cushing to indicate superpituitarism.
The classical case of subpituitarism is that reported by Madelung, a
girl aged 9 who was shot in the eye by a rifle bullet which lodged in the

• sella turcica. She failed to grow, and became exceedingly obese. Very
similar is the result in young animals, according to Cushing (though
this is denied by Horsley [8]), when the pituitary is experimentally
damaged. He gives the following list of changes caused by subpitui-
tarism in children or young adults: infantilism of the sexual organs,
absence of pubic and axillary hairs, adiposity, especially of the sub-
cutaneous fat, a dry skin, polyuria, depressed temperature, but a febrile
rise of two or three degrees upon intramuscular injection of an extract
of the anterior lobe of the pituitary gland, increased tolerance of carbo-
hydrates, so that 200 or 300 grin, of glucose by the mouth do not cause
glycosuria. In the adult these phenomena may occur independently
(Frohlich's type), or develop as the last stage of exhaustion in a gland
which had in its earlier spendthrift excess produced acromegaly. Good
results are said to have been obtained by feeding with pituitary gland
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extract in these cases, though much larger doses are required than have
generally been tried in England.1

Especially interesting is Cushing's account of adenomata of the
pituitary. These benign growths are common in the adrenal, where
they cause no symptoms; in the thyroid, where they may cause
pressure on the trachea and become the seat of cystic or hsemorrhagic
degeneration, and they are not rare in the pituitary. Their cells never
excrete with such activity as to cause respectively the features of
exophthalmic goitre or acromegaly. But in the pituitary they induce
early pressure symptoms, bitemporal headache by distension of the
dura mater enveloping the sella turcica, blindness or temporal hemi-
anopia by pressure on the optic chiasma, and often subpituitarism by
pressure on the rest of the healthy gland. Surgical treatment must be
early, to preserve sight and save the gland. Cushing performs a sellar
decompression, driving a tunnel from a submucous incision beneath the
upper lip, up through the septum nasi and the sphenoidal sinuses, to
expose the gland by reflecting its dura mater. This allows the adenoma
to grow downwards, and as a rule suffices. Sight returns in a few days
with the escape of the optic nerve from pressure.

Cushing describes in all forty-seven clinical cases of pituitary disease,
of which twenty were proved by the microscope to be due to adeno-
matous growths causing subpituitarism. Of these forty-seven, 10 per
cent, were Jews. The question is not raised, but it would be interesting
to learn whether Jews as a race are particularly liable to pituitary
derangements.

THE ADRENAL GLANDS.

It was in respect of these organs that the riddle of the ductless
glands was first proposed by Addison's clinical observations in the
disease that has since borne his name; and physiological work of the
last twenty years, aided by the arguments of developmental anatomy,
has won far clearer knowledge of the adrenals than it has of the other
ductless glands. In this instance physiology has outstripped clinical
pathology, while the latter has been unable as yet to make use of the

1 Cushing employs a dry powdered extract obtained after passage of the entire fresh bovine
gland through a Buchner press. Of this 30 grains may be given daily, that is the equivalent
each day of about 150 entire fresh pituitary glands. This corresponds roughly to 1,500 daily
of Burroughs and Wellcome's tabloids, of which 10 contain the extractives of one entiie
gland. Cases of subpituitarism are very tolerant of sugar, from which Cusbing deduces a test
for the adequacy of the treatment, namely, that pituitary extract shall be pushed until sugar
appears in the urine on a meal of 150 grm. of dextrose. This in one ease required a daily
consumption of 500 entire glands.
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discoveries of the physiologist. But it is well to remember that even in
this later work, as in all the advances of knowledge of the ductless
glands, the first promptings came from clinical observations. George
Oliver thought that he had observed constriction of the vessels at the
wrist in man when suprarenal gland extract was taken by the mouth.
Perhaps the observation was erroneous, but it inspired him to seek
Schafer's aid in testing its truth by direct records of the blood pressure
in animals, and the result of their joint work opened up new country,
which has since been intimately explored by the many investigators
who followed in their footsteps.

Balfour recognized the chief landmark when he saw that the cells of
the adrenal medulla are derived from the same source as those of the
sympathetic ganglia. This, indeed, is the peculiar interest of the gland,
that it is practically a-part of the nervous system..

The nature of this relationship has been worked out chiefly by
the Cambridge School of Physiology, where the brilliant paper by
Gaskell [5] in J.886 lit an eager interest in the visceral nerves that year
by year has given forth more light. Gaskell challenged the old
teaching, founded on Bichat's academic generalizations, which regarded
the vegetative or sympathetic nervous system as a self-sufficing
machinery for regulating the affairs of the viscera and almost indepen-
dent of the central nervous system. Nowadays it is difficult to realise
how deeply rooted was this opinion thirty years ago, and how widely
it influenced all thought of the time as an almost axiomatic truth.
Gaskell restored the monarchy of the central nervous system, showing
that all the knotted complexity of the visceral nerves could be unravelled
into single constituent strands arising from the spinal cord and carrying
the dominant impulses of its central control. His, too, was the first
broad classification of the nerves efferent from the brain and spinal
cord. He showed that, while the motor nerves to the striped muscles
connected with the skeleton issue in all the anterior roots, those to the
unstriped muscle of the blood-vessels and viscera and to gland-cells do
not flow out in a continuous series of anterior roots down the length of
the spinal cord, but appear in three divisions, which are separated one
from the other by the nerve-roots of the fore and hind limb plexuses.
These visceral nerves all bear ganglionTcell relays on their course from
spinal cord to peripheral tissue; by that they are distinguished from the
skeletal nerves, and to that is due the anatomical complexity of their
distribution. Langley accomplished the difficult task of analysing all
the finer details of these nervous tracts, and he has introduced a fresh



DIAGRAM OP THE NERVES EFFERENT FROM THE CENTRAL NEBVOUS SYSTEM IN THE
MAMMAL.

A, the non-ganglionated ordinary motor nerves to striped muscle, which are distributed
segmentally. On the left side these are omitted for simplicity, and only the autonornic or
ganglionated visceral nerves to plain muscle are indicated.

O£ these, B is the cranio-cervical outflow in the vagus, &c.; C, the thoracico-lumbar or
sympathetic proper ; D, the sacral outflow, or pelvic visceral nerve to the bladder and colon.
All these subdivisions contain both motor and inhibitory nerves.

C, is the sympathetic ganglion-cell; Ca the paraganglion-cell secreting adrenalin, the
chief mass of these being concentrated to form the medulla of the adrenal gland, though a
few, evea in adult life, may be found elsewhere in relation to the various sympathetic ganglia.
The black rectangle innervated by the nerves from the cells C, represents the mass of plain
muscle which is also stimulated by adrenalin, that is by the secretion of C2.

Afferent sensory nerves and their posterior root ganglia are all omitted from the diagram.
Their course from the viscera is not clearly known.
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nomenclature, according to which the entire group of ganglionated
visceral nerves is styled the autonomic system; in this are the three
subdivisions of the cranio-cervical, the thoracico-lumbar, and the
sacral root outflows (see diagram). To the thoracico-lumbar outflow
is restricted the old term of the sympathetic.

Now the entire mass of plain muscle united with thoracico-lumbar
or sympathetic nerves shows a remarkable reaction to the active
principle extracted from the medullary cells of the adrenal. It, and it
alone reacts to adrenalin; and the reaction is identical with that to
electrical stimulation of the sympathetic nerves. This holds true both
for contraction and for relaxation, and for muscles so far asunder in
physiological differentiation as those of the rhythmically pulsatile heart
or of the tenaciously closed sphincter urethras. Further, the medullary
cells have been shown to discharge adrenalin into the blood-stream, and
to do so as the direct result of excitation of the splanchnic nerves which
supply the glands. This they are continually doing in the various
vascular reflexes.

It is therefore clear that there are two closely related types of cells
connected with the primary preganglionic sympathetic fibres coming
from the spinal cord :—

(1) The sympathetic ganglion cell, which is distally united with the
plain muscle by its axon process, and so provides a path for the nervous
impulse.

(2) The medullary or paraganglion-cell, which is not in connection
with the muscle but is equally innervated from the spinal cord, and
secretes a chemical substance into the blood that can produce an
identical excitation of the muscle through its myoneural junction.

These cells (1) and (2), are as brother and sister to one another,
being in the closest kinship of morphological parentage. Life can be
maintained though all the ganglion-cells (1) are removed; death results
from cardio-vascular failure when the adrenal glands, that is the cells of
the cortex and cells (2) have been excised. In the moribund animal,
after removal of the adrenal glands, stimulation of the'vaso-constrictor
nerves is almost without effect, because the muscles of the blood-vessels
have lost their tone. It may be that the cells (1) and (2) were once
identical, and that the liberation of adrenalin was an essential part
of the nervous impulse; but now the two processes are carried out
separately by separate anatomical units. The paraganglion-cell (2)
excretes the adrenalin that maintains the muscle at a fair level of tone
for its routine activities; the nervous impulse (1) effects the rapid
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alterations from this level that may he required suddenly in special
actions of the animal. Roughly, one may compare the muscle to the
string of a violin that must be tightened up to its appropriate pitch
before the fingers can evoke the rapidly changing notes.

Beyond such rough analysis knowledge has not yet advanced. A secret
lies within this relationship of gland-cell to the efficiency of a nervous
impulse, that may prove of the utmost value in explaining the processes
of nervous activity. Given the solution of it, the formula of interaction
between hormone and nervous impulse may perhaps be found capable
of application to other departments of the central nervous system than
the sympathetic, and a simple material explanation be obtained for such
conditions as spinal neurasthenia. To describe a patient with Addison's
disease as suffering from cardio-vascular neurasthenia, or from myas-
thenia gravis of the circulatory muscles is no wide stretch of the fancy.

The adrenal is, therefore, the ductless gland that promises most in
the future to neurologists who seek for deeper acquaintance with the
physiological processes of nervous activity. And it has been equally
generous to historians of the past. Those who inquire into that most
fascinating problem, the origin of the vertebrates, have read in the
sjiory of the adrenals clear proof that the thoraciqo-lumbar or sympa-
thetic system is, in virtue of this reaction, a group distinct from the
other visceral nerves, a stratum, so to speak, laid down at a probably
later epoch and composed of its own peculiar materials.

As will be seen in the discussion of the thyroid gland, Continental
physiologists have accepted this teaching of the English school with
regard to the visceral nerves—it is described with admirable clearness
in the second edition of Biedl—but at Vienna it has been extended to
yield illegitimate conclusions with regard to the functions of the other
ductless glands.

The adrenal gland is a compound of cortex with medulla. Both fail
in Addison's disease, so that the cardio-vascular sympathetic fault carries
with it some expression of the lack of cortical secretion. What that
may be is still unknown. The cortical cells do not belong immedi-
ately to the sympathetic group; they secrete a doubly refractive fat
of complex composition like that of the myelin sheath of nerves, but
nothing can be said with regard to its function. However, the presence
of this lipoid in abundance indicates a healthy gland. Cushing falls
into the error of regarding it as a phenomenon of degeneration, and so
an index that the adrenal as well as the pituitary was affected in some
of the cases described by him.
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Doubtless there are clinical conditions of superadrenalism due to
excessive secretion, but they have not been identified, though frequent
endeavours have been made to prove that persistently high blood-
pressure should be ascribed to this cause.

On the other hand, overgrowth of the cortex in children, producing
large adrenal tumours [1], is beyond doubt associated with sexual
precocity, premature adolescence, and an early setting of the body, the
very opposite of juvenile acromegaly. As a mysterious oddity may be
quoted the fact that the human adrenal is distinguished from that of all
other animals by a great overgrowth of the cortex in foetal life; this
overgrowth does not occur in cases of hemicephaly, congenital fault that
has led to absence of the cerebral hemispheres and reduced the child
to the level of the brainless beasts [4].

Simple adenomata of the cortex are very frequent in the adrenal,
as they are in the other ductless glands. They cause no pressure
symptoms and no clinical phenomena.

THE THYEOID GLAND.

In this gland clinical workers first recognised the three main forms
of pathological disorder, that have since served as types for the study c£
changes in the other ductless glands. They are superthyroidism, or
Graves's disease; subthyroidism, or myxoedema and cretinism; and
adenomata causing pressure symptoms. The adenomata and the
parenchymatous goitres are localized or general enlargements of gland
tissue, which do not produce secretion proportional to the increase of
bulk, and may perhaps be regarded as anatomical evidence that the
gland has been striving under adverse conditions to do its proper physio-
logical work.

But there are two chief problems still unsolved, despite much study
in the laboratories of experimental research. In the first place arises
the question, what is the nature and meaning of the thyroid secretion ?
Its absence hinders growth, its presence hastens metabolism; with
either change curious and special nervous phenomena are seen.
Secondly, analysis is perplexed by the double nature of the gland. All
the ductless glands, pituitary, adrenal, thyroid, pancreas, and testicle,
present this difficulty; two types of cells living in close neighbourhood,
often under the same roof, and yet with no obvious reason why they
should have chosen such a union.

The associate of the thyroid is the smaller group of parathyroid
glands. To them, but without sufficient proof, has been ascribed the
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train of nervous symptoms that appear when the thyroid is removed.
The leading feature of this condition of tetany is an exaggerated
excitability of the skeletal muscles through their motor nerves. Many
workers have proved that calcium salts in general lower neuro-
muscular irritability, and the deduction led to the observation that
after removal of the thyroid and parathyroids there is an excessive
loss of calcium from the body, a so-called calcium diabetes [9].
This, however, does not seem to be the full explanation of the trouble,
for while calcium salts allay tetany after removal of the thyroid, they do
not serve to prolong life. Further, it has been urged, but without the
least attempt at proof, that all forms of tetany are due to subpara-
thyroidism ; and that even myotonia congenita and paralysis agitans
are caused by a slow, progressive diminution of parathyroid secretion,
while myasthenia gravis is the result of excessive parathj'roid activity.
This is pretty imagining, but at present bears no relation to substantial
fact.

Even with regard to the first question, what is the meaning of the
thyroid secretion, little definite can be said. The view that it is required
to neutralise certain poisons formed in the metabolism of the body
has now few adherents. It is admitted that the thyroid secretes into
the blood some substance which influences the heart and the nervous
system and growth ; that is, it produces one of Starling and Bayliss's
hormones, belonging to the same group of simple though potent non-
protein bodies as adrenalin, pituitrin, and secretin. Now the Viennese
school has elaborated a doctrine with regard to the hormones that is
essentially inspired by Ewald Bering's theory of nervous control. The
first instances observed of the activity of these bodies were naturally
those of stimulation, where a muscle was made to contract or a gland
cell to secrete, as in the original discovery of the action of secretin on
the pancreas. But adrenalin inhibits some muscles while it causes con-
traction of others. Hence is deduced the view that a hormone may be
purely inhibitory, and, according to Hering's view of inhibition, is there-
fore a chemical agent which excites an assimilatory process in other
organs—in other words, it causes growth. Out of this philosophical
analysis of assimilatory and dissimilatory, or inhibiting and exciting
hormones, and from a conjectural relationship of the ductless glands to
other parts of the visceral nervous system corresponding to the proved
association between the adrenals and the sympathetic, have arisen
curiously intricate statements of function. They are chiefly taught by
Falta and other clinical investigators in Vienna, and they are quoted
repeatedly in Biedl's book.
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Thus (p. 420) removal of the pancreas removes an inhibitory
hormone which it is supposed to form, and consequently the thyroid
finds the tissues freed from this constraint and can exert without
hindrance its power to accelerate metabolism by its own dissimilatory
hormone. Reference will be made again later to this attractive study
of the balancing of the body within as well as without, the view that
just as our equipoise in standing or in walking depends on the adjust-
ment of nervous impulses, motor and also, as Sherrington has so
brilliantly shown, inhibitory towards the many muscles concerned in the
posture, so, too, the equilibrium of metabolism and the delicate adjust-
ments of growth, that so marvellously round the whole into the symmetry
of adult life, are evidence that the balance of power is fairly adjusted in
the concert of the ductless glands, and that no hormone precludes his
fellow from a place in the sun of vital growth.

The theory enunciated by Falta and Eudinger as to the actual func-
tion of the thyroid secretion is this. Thyroid and parathyroid oppose
one another; the former stimulates the sympathetic nerves, the latter
inhibits them. Pancreas is associated with parathyroid in retarding
metabolism, while thyroid and adrenals augment it. Hence loss of the
thyroid leads to :—

(1) Loss of its secretion, and therefore slowed metabolism.
(2) Absence of stimulation of the adrenals.
(3) Escape of the pancreas from inhibition.
(4) Decreased excitability of the nerve which is supposed to

innervate the thyroid, that is the vagus, in all its area of distribution.
All this is visionary, and a discussion of it would be profitless at

present. More facts are wanted.

PLURIGLANDOLAB INSUFFICIENCY.

Increasing emphasis has been laid in the last few years on the
need to look upon the ductless glands as parts of a connected whole, so
that one gland can neither fall out by the wayside nor grow tenfold in
bulk without the others showing consequent change. Careless clinical
analysis is apt to accept this readily, and, beneath the ugly phrase of
" polyglandular syndrome," to cover ignorance of the cause of pigmen-
tation, of obesity, glycosuria, or gigantism by a general reference to
some one or other in the ring of ductless glands, of which nothing is
known with certainty.

But the original view of the matter has good justification. The
ductless glands do bear some functional relationship one to another ;
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normal health and growth swing in the equal balance of their activities,
and damage of one is likely to result in altered action of another, so that
the ultimate bodily change shows the plus of B as well as the minus of
A. To name a few common features, which suggest a common bond :—

(1) Carbohydrate metabolism is influenced by all. On ordinary diet
sugar appears in the urine when the pancreas is damaged; in exoph-
thalmic goitre, when the thyroid is ' over active; in acromegaly, that is
presumably with superpituitarism ; and lastly, by injection of adrenalin
or stimulation of the splanchnic nerves to the adrenals. On the other
hand, sugar tolerance is exhibited by patients with subglandular con-
ditions of pituitary, thyroid, or adrenal. The correlation may be
explained directly or indirectly. Thus in exophthalmic goitre the
state of nervous fright may be exciting the adrenals through the
splanchnics and so leading to glycosuria; that is, the fright is due to
the thyroid, and the glycosuria is a secondary expression of this.

(2) Bodily growth and general metabolism. With the development
of the testicle, especially of its interstitial cells, the individual is con-
solidated and longitudinal growth checked. This process is accelerated
to an amazing degree when the cortex of the adrenal is hypertrophied;
it is arrested in the dwarfish cretin with atrophied thyroid, and sexual
ability fails alike with the acromegalic giant and with obese examples of
subpituitarism.

(3) Nervous implications are less obvious. Tetany is a result of
sudden thyroid or parathyroid loss. There is nothing corresponding
to the clear connexion of the adrenal medulla with the sympathetic
nervous* impulses.

(4) Association between the glands themselves. The pituitary
becomes hypertrophied when the thyroid is removed. Acromegaly
frequently leads, in its later stages, to enlargement of the thyroid.
Thyroid extract is found to be a useful remedy in acromegaly, even
for the aniblyopia of that disease.

(5) The double anatomical constitution of all the glands is a morpho-
logical chance that does not enter into the question. So, too, no stress
can be laid upon the fact that an active principle of simple mole-
cular constitution, which is not destroyed by boiling, can be extracted
from the adrenal, the pituitary, and apparently from the thyroid and
pancreas.

The adrenal cortex and the interstitial cells of the testicle secrete a
special fatty substance; the thyroid and pituitary a special colloid.
But the lipoid and the colloid are probably different substances in
each case. Certainly that of the pituitary does not contain iodine.
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(6) Morphological relationship. This argument, when it can be
applied, is one of great weight to emphasize a likeness of function. But
the work done in comparative physiology and that in morphology is
accumulated in separate islands of thought, and few have sought to
cross the estranging sea. Gaskell, on morphological grounds [6]
classifies together the pituitary, thyroid, and adrenal cortex as being
all modified from the coxal glands, that is the segmental excretory
apparatus of some primitive arthropod type. This suggests that these
ductless glands may be found to have physiological activities that are
more closely related to each other than some workers would at present
care to admit.

Indeed the question of the relationship to one another of the
ductless glands is one of subtle intricacy, which needs the clearest
thought and more proved facts for a right judgment to be made.
Hypotheses serve to direct the search this way and that, and through
them more evidence is brought to light and tested. But confusion will
disorder all, if theory and analogy be permitted to develop a state-
ment and this be too early accepted as conclusive. The teaching of the
Viennese school, despite its brilliant suggestiveness, carries with it that
dangerous fault, for it has been elaborated far beyond the facts. There
is not a shadow of proof that the thyroid has any special and peculiar
relation to the vagus nerve, like that of the adrenals to the sympathetic.
Drugs, such as pilocarpine and atropine, cannot be classified with regard
to their action upon different departments of the nervous system as
rigidly as can adrenalin. Rightly to explain clinical observations is hard
enough, even when one uses the proved truths of physiology and
pathology; error is unavoidable, if the deduction is made from error.
The apparent simplicity of a generalization will always recommend it
to medicine, impatient for aid to comprehend the instant problems of
disease. But the speculative nature of Falta's views should be properly
appreciated, lest on them too much be built and much weary work of
reconstruction be called for later, if the foundations fail.

The essential facts and the broad laws concerned with the activities
of the visceral nervous system have been mainly ascertained by
experimental work in England. As it chanced, this study of the
visceral nerves was almost hindered in its progress by the necessity of
devising at each step experiments to demonstrate the error of a general
law which had been formulated in Vienna by von Basch, the law of
crossed innervation of the longitudinal and circular coats of plain
muscle in hollow viscera. The law was absolutely unproven, but it was
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so engagingly simple that it was accepted without question as it stood,
to be the working creed of many medical writers. Its removal cost
much labour, and now the cleared ground is threatened afresh. Medicine
owes no debt of gratitude to those who teach to her theories without
proof.

Still these views, and particularly Biedl's book, will do good service,
insomuch as they emphasize the problems to be solved. We see how
widely and deeply the influence of the ductless glands penetrates through
the busy factories of life. But the how and the why of it all is chiefly
a mystery still. The reading of the riddle must increase man's power
to help man.

T. E. ELLIOTT.
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